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(54) SOLID POLYMER TYPE FUEL CELL 

(57)Abstract: 

PURPOSE: To prevent degradation of a polymer 
type electrolytic film by sufficiently carrying out 
humidification of the electrolytic film for the 
operation temperature of a battery. 
CONSTITUTION: The groove surface side of a 
humidification water permeation plate 20 
consisting of conductive thin plate of porous 
material such as hydrophilic metal or carbon, and 
that of a cooling water flow plate 21, which 
comprises fine metal or carbon, and on which a 
groove of a cooling water channel is provided, 
are connected together, to form a cooling plate. 
A fuel flow plate 4 is formed of a conductive 
material such as hydrophilic metal or carbon, and 
of the porosity which is different from that of 
the humidification water permeation plate, and a 

polymer electrolytic film 3 is thus humidified through the humidification 
permeation plate. 
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(2) 

1 

#ii*^Lt (omitmnmm * ka^mai icr tt Ac t 

$ & t-BMbSMK £ 5 « fc R T HfcffJEifrK & 
mm S-frfc r £ SrW»<i:-r5W*3g l Ett^HfMSSH 5 - 

3 ] fta«sr«rt-f5«*tt«>K*ft if oar 

AJR*^:ttS**ifoW«tto*?Hrfl:4: UTt^flfitfc 
d t *rW« t -T l Ett0BJ*M5}?aH&H* 

fee 

U *<0»{b#JE«««fc»ai*«EiS*rRJt, #£P*tf?c 30 
K*Rttfcffi«rl6ft»]E*«fc:ftS 9 ft ^ X ?&*P« «r «rt 

5 ] »JI Lfc £ # fcl* * * * ©«ffiiC«S», 
»<k»J*3 ct X$#}m7k<Dffi&m& M*L Lft ^ J: 5 
ft £ R it ft «:« L , SKK8 1 ¥tr ft K« L fc * 
SrRtfft^«#* £ fc fc-tix^nJIRJH-, iMfcai*5j;Wfr 

S^«t^a*«K<o«^Rftfc^7kEffi«^*ii^ 

!J{t:fflE«*Ri3«tu!»a*E*«0'tn-t # n 

{c£ e>^ig*»*-tix-t # ixRJt, l»«f«^- 
K^mWKRSr^U^jBmWfio 5 V>ft< t t>m 

mm t mmm t \z ytmn^m ts-r^mt. mmmm 



ffl¥6-6 8 8 8 4 

2 

MM*. KfbflJfciVftaiTKoEaLSrfTp ct^tcLfcri: 

[is*^6 ] ^^u^m^m^xm^\zmm 

^ft^x3<@<5o£>ttT, ±T^tt**:b-fr«:--tix«x 
ir/^p 0 D T^MfeL, «MSh *ffc»i8«fcOTft»*©Ei«*r 
7 ] £*LK*a» b ft % NS^EiKtc 4: *DS*S 

tek¥-fttem»nkimm*mtom<Dwm<Dmtoki^ m 
m\^tik%\c*? y? (omm^mn t k^si^sek*^ 

ft^J:5t-L^ri:^W»«b-t-5»*«i. 2, 3, 
[»*q(8 ] )K»Ei«*4:aDS*a««i:j&s--fffbL 

x^zm&tazztik ^m^mm^ & xfmitmm^ 
*ti?tim&\sX\,^zm&ia*mnttffi&L, mm^mm 

^^EfttE^J:^ikfbMEas««r««tt<D«>5Sg 
##J*rfflv^ftif^ft^J: Vmmmzfobfr£bbffi.fr 

&t>&z^ktz£^x$zfc&£Tf?$m7k<D&ffi > mm& 

±xfft&<nmm&ffittm&±'<i'—*ki,* 

miicx^^mi^kmm(owimmii<omm^ mm 

*aia«o^*E««lc«i-5ffi«cWaLrv^-5JB3|B|. 
»*E««^»rsa5(cMaLTV>5*»t?&*P*0« 

^oMijfc^n^^^^v^fflo«^RttT^^^- 

RK ic J: 5 Mix & BS #\ # tb FpI t©M K{ t 
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(3) 

3 

[0 0 0 1 ] 
[0 0 0 2] 

^e*tt«:*-rSii5^««?KIBi (Polymer Electrolyt 20 
e Membrane) £ fc ^t::ISffcS#^M^I4««l (PEF 

[0 0 0 3] w^S55>^«»«R^ LTf^. ^/WfcVifc 

»0#?LK*«-efc 5«R»« i; ^{b^J^ i: 
ffll^t^^^H, pqftSO^illJ(^3|6r«EK^ik{fc: 

[0004] niiot^ ftxnm»m&¥wm&mk<Dm 40 

S3S:S5RfU mmfob L-C««6i-S«S»ESIE«4Sr«S 
*Kfk#J««l(caJiLfcfcO*r*-fe/ui: L, Sitcom 
£tt3 0 #ir/ucoga^4, 5coP^^£p«6^f¥A£ 

fi)c^BS^««i-CIL tf^«6^#A£;ftT^ftv>i?/i^ 50 



4#IW6 - 6 8 8 8 4 

6iSE«t«4. 5<oin^ifA*nTv^»'&fctt % 

[0 0 0 5] «»«BtK{b»J8K(Btt2v^lcig:SsL-C*3 
«9, «Ji^4ffllJffi(7)5^^2JB^[n]-r6 2dB«, 
**ix*3|sH«K*»iMb?Hi«»*^ if ^ b a><o*asn?L Lt 

tt\ & if C0*6»ft^ & ft 5 ^ y ^ ^10**3 1 , 
ffijf <£> 4 flijffi K ^ ti^ti-v = A- K 1 1 £ K ft , «S3|Sr1 4 

[0 0 0 6] ftSl«6<0(f KfTLfc&JWffe a £ 

7jmm<DWi!K&%:^-ttiK Zti&L±<D&m 100°C 
W±) fcft*£#flsas*<ft5o r<Dfc«>, H*i«5>^ 
S*RS-«ft te80~ 90°C co f^lb ia* (ft ft a* e> ane s *i 

T'fet), 0iJx.te\ WAP £ffinco-e~/fc — K11£rR 

/i"K12*Ktt\ #?&ai*6 0^JR«6 acoAPirtb 

[0007] Eiioicfi^L-cv^ftv^^ 

ir/^ffiooiSJffi^M^/c^^ K/u- h9(0^ bic^HM 

^> K^u- h 9 J: D*#v^«)f+ft«*JbT^K 
it, »«>f+SIB*r*f*t#ci y Kir^**rfflv^T§l#^5 
«fc ^icL-C, a^^ttfc^iry^p R p6or^coffi^^^^ 
««»-*»ffi«*fi3ftS/h*<ft5J:5^-J-S<o 

*{t#J, *3<ttJC^ip*<0«t*&JEE**iB< L, «*<Z>tbfN 

L , # ir /U-SI5 p R n co M o g^ttffi ?!>^ }$M b&itfflffiiyim* 
[0 0 0 8] ^{^JirLTfi, ^^fe5V^^^^^#t 

[0 0 0 9] 
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5 

[0010] *r-c\ «R«-«<oja**r««fcf^«ifflflEJ:l9 
3|Sf«£^a;«iAP^bll?t!itHP(crSj^5fffl^, ^ISifi 

[0011] £ hiz^ m&ffiiz®.g&rtfitf&>z>ts u& 
<Dm\,*kz*>\2i?mm&ftt>tL\z< < ft ^ ^-r^-r^o 

fi £ 2xft v ^SB4>*si£*s 19 Rjp^— ^tcfT^ttft < ft o T 

T'ft<ft<9, #tm<Dffitl{Zt&vX1R&&1fiffi'D< 0 r CO 

finWxSJ;?^ »MEt*IS3|B|-(Da£ixSr»lRlS-a:T, 

nti^o L^uft^^ % fta?i.sj: vm^mmxms 

i"51Mfc#Jt>ft*PK:*-$.U L^t>> LfcflSo 

[0012] r r-c«^Lfc«rti:iiiS!Jc, 

«f-ft<5 «t 5l*LfcWSfe5 e Ld»U :©» 

[0 0 13] #t/u©Bi:jaSWfcot, ££>fc~ 

m^K^m\^tm< ftt> , -fe/^co^^r^to^ 



(4) ffl?6-6 8 8 8 4 

6 

[0 0 14] -©J;^, ««-«t^-S*jx*ajj|«fcj:o 

SS< R^Lfttttifcfft h-T, #1z/ufeK:i£aMK«:Rtf\ 
ft^^o^ir/^S^^^ftOPSt-^ft^co^gl 1 

z.ttem#)XML\,\ 

[0015] z<D£iiz* vk&<Dm#m&*mjttiW&m 

tL5ft^i-J:oT. as^««PJtK^^b«:»*-*-6ra 

ft&^iftff-e**, W;ttf, 80-90t:a«<offl«ic«o 

r SIHBfcfc 5. ^ b^. «fi-£»fltffl<8 

ir/u®{c1S^lft^S^*^mtL-CiS^ffl5 <b r&g 
[0 0 16] £ b^, «*tttBSrlR]±i-S^:**c«*(0 

«tt<offi*as»^ Att^ r £ a><b < s«iftft^M^*-r 

30 [0 0 1 7] #3£^fi, rcoj: pftWSt-^-rs^c* 
[0018] 

40 »ft-t-6/c«>tc % aTO^ls »2, S3, ft 
5, »6, 17, 18, *3j:l^»10^aS:»i" 

[0 0 19] ftico^-e^, *R»«i:H{fc*l«i:-eas 
i: LrK>K{fc*Jiaat*«r»ftJM 

50 ^^^K^SKCJ: «9&«9I&< <tp^LybfcO(c*5V^T, £ 
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7 

-So 

[0 0 2 0] f§ 2 0>#»"Ctt, 1 C0#©CD?&*P« 

[0 0 2 1]^3 <D3U£-Cfi, fg 1 ^#©co?&atR^« 

<&»«a> h ix * 1 <0^r<o* 

[0 0 2 2] »4 0>#»-Ctt, fg 1 CO^a^ffiTktt^lfe 

a«*Jt*sR«tbtLS««i: U *<a»fls#JEi«S«IK: 

ffitcK 9 f**tr»a«*r«rii-r5 r t -ess i <D^fk(om 

[0 0 2 3] !K5<B^HTCfi, Jgl , 1*12, Sg3*/ctt 

ico/^^Sct 5fc*fefc***ft«xRH\ «K3N-«£:Bfe 
«&**Eiffiffi £ «tf fcSUE«E« <b ^RKoNm^eSffiigi J: 9 

[0 0 2 4] S6 0fam *5<©4*»«:Rr 5£ £ 



(5) ffl?6-6 8 8.8 4 

fbaj#J;tf#azk<affiAP£ U «x.tf, i"^<T4rT^ 
[0 0 2 5] fg 7 Ofg-Cli, ^ 1 C0#M£, S 2 <£>^ 

{Kffl<Offif&m& HJLLTl^v f*«&**E«E« £ An 

[oo2 6]$8^m *7©#asrBii:yt«» 
i$&k%$imz.mm-tz> 0 . 

[0 0 2 7] SS 9 S5©^fclif60 

ts <7>*d® *aa« tcg-r ^>®{^^?l ltp-s ^in^K t m 

5 ffi M ?L L T t ^5 J»» t Btf b^RJ co m 7L ^ 

»^sy<^ w^m?L^raia*3 <t ^DtiTKaatgcojjR^E 

50 [0 0 2 8] »10©^R-Ctt, S5^^fc{ii6^ 
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9 

[0 0 2 9] 

urn, fcm£tzkiz£<>x&*zm<D&n7k<n-&&m 
i>mmm££ft,z><Dx\ mmzft^^fttffcfrz z t 

[0 0 3 0] £ <b^, UK«t*ra^Lfc«S«-«t^J:Sftlffl 

[0031] ^woHfras^ajisw-a:*^^ 

i^Tte, JRftEflEC *DiS*3i@«, #a*E*K*5J; 
t/»*P*««f£S»S(^BB7LL*v^ J: 9 K Ltz Q ~(D J: 5 K 

^^(c^«9, Kfk»j43j;i^?&ai7k35sajB^^ain 

[0 0 3 2] S&fc:, ^W^HftW^SJRW**^ 
• tta*3ifi£:lsJ:0c#E%K 



(6) W6-6 8 8 84 

70 

E««fc*fk»E«K*i:0!5|IB(OiH«fB^tt, jgBS&FnJ; 9 

fc*ii<OJtai-5 6fl©3FLS:*>H-So ^©i5 4**: 
*B*k ^*i3J:tf?&ai*«>tt*-#Uit»E«rfT5w 

70 [0033] mmfcmmmz iot^w-s^w 

E««i;iflfcit&-r5fc«>te* /ft*P«^ffS^»<-r-5r 4: 
[0 0 3 4] «»tt«6*£&fc±tfSfc*i;i, *Msk K 

[0 0 3 5] 

[0036] Hita2it *Km<om 1 (duiem^b 

40 [0 0 3 7] J^JfSf® 1 , S5^«»RK3, joJ:t/^b 
Mm 2 ffifi«g{b»JESE« 5t:glTP6o «R3N-E«K« 4 

t »^#je«e« 5 {^fi, *n* # n«s»j«K t atitmmx 
[0038] -(ommmxn, m^mnmms^um 

50 ffi4, 5 tlUlSffiJBWCfct), ^r^^^co^ltc:^ 



-6- 



77 

1 e mm (dm n \u <d t *ss s m <d m s <^ # « » t hu o t *> 

[0 0 3 9] *D!a*aiKE20ttA**fe#i**tt©ei* 
21tt«*ftA**fcW:K*ftif<oWc % ME^S^ 

$ r oft^asj^ESfctR 4 £ gfefcffJEifeK 

x^mvm.mz£9 , «»Est«4ic«i»*ix5o 

E««4«:«*tt©AJIl*fctt«*ftif<0*«:flc-C, #D 
»*aiB*20i:fi»*5«?L*^*?Utft:i: U JpMtK 
Sifi«20^SiaLfc-^fi:<7)*Pj®7k^^o^*j|!RWSl 

[0 0 4 0] ttfcft!lE%K5, h^V3r>-^19, It 

MiK4&z<Dmf*x&m£inx s m-t/is&mf&L. *-& 

/uft ^Aatl*aifltE20 1 «»P*E«HK21 £ $ tu 5 

»*P«^JfA*tt-C, H2©a(»#22dS«*SixTV> 
60 gtfb#JSfi^«5, «mE««4, »*P*EiK«2H- 
fi, WJlLfei:#aS*(OflJ6StcUjR», IMt*iJ;|3J: Wfr 

»Mait*)D, iis^miMfmia ir*nffl*»ia*E2o 

[0 0 4 1 ] Rfc£!lE3fcK 5 * y-h^^y 

20, fc«fca«»a*E«ttR21Sr*iitJ:Jtii-r6 6<H©7L 

coAP • ttiq£&o-C^6o «MefE«MR4, K^bSJEJtt 
fi 5 & «fc OTfr*P7KE*R21 o^: tt-fttcoSttKSf 
An?L «l*^tBP7L^o/j:*s^j; 5 lciH&*23Sr*n 

[0 0 4 2] «Jl»:22<Z>H«JSr*«tt*r3|s|-^6>ftS3i>' 



(7) 4#0fl5P6 - 6 8 8 8 4 

72 

4£6 £^>- K^U- h 9<7>*Mfflt;:EU Ega<o»f+o y 
totttR16£&JR£-t£::<!; fc-C#, w^t^JcttftfeW" 

22<DpHR>J£:^v K^u- h 9^raf:(i9S^V- 

h 9 fcft^f+fiiet^lKUct) h^y* 
V^ffAU xyK/^F9 x fttf>fl1g16 

[0 0 4 3] 0 3lt H l^Lfc*aat«S:S 
««4<0»»«t, *<0|§Ii9lcELfe6«<OKii?L<04 

20 *>o2iatE«tE^j«Bat^-*^Ap?L, te**«aip 
ic, »a7kE««2iico^xp^fc (b^is) mtc, $ 

[0 0 4 4] Hi ^*-f*ffi"fe/^*T«JB L-C, m 2 (Ctt: 
"i"aJB»22jftS«j«Six5*s, *ffl-fe/KZ>«ift©tti-e, m 
»E«L«4 i:*DM*3igS20tt«ffai(^ J; 9 KmiW&X 

m$L-rz> 0 z<Dtz*bmm^xh. frfcmz&-rz»mwi 
ffifo4<Dmnm&mxmf&&tix\,*zmw&frib. mn 
fimftitzfoz&m&m^xmsft^mtimvtiv , *>s 

n^fcSo *os*aa«20fcov^-c<>iRi«^, ae^^ 

tt, «»E*«4^*Dffl*aiB«20^RJCffi{c«^6«t' 

iotW/i <^-^4 1 Ib&fc&mtia S ft v * J: 5 J- 
40 -TScofc:Sb*^fe5o 

[0045] ^{bsjsa^is 5 , MSftEdfcK 4 , *pm*a 

iS4E20, *3«tU«?&ip*E«E4E21Htt, i»«r»Jtftt^iH«|J 
I£^te5 <!:l»3|s|-E«ffi4(7?lfflcoffiT*fi, *6»fe^bft* 

50 f 3 ^. ADS?KSilB4K20j:^£P?KESK«2K :fc«fcW{»P7kE 



13 

mft+mtm&tstitzMx- mtztitimmM&k<D. 
[0046] r^isitwwHftw^aa^JiBi-mjfttt, © 

*K«E«21«r, 5fel-tftML^IIJ6fi»J<J:»?#< U ^co« 
□Sic £ <b *r»*i- 5« fcKtt 5:^ "CSMfc 

Lf;t)^fc6„ B, C^Hm^_bfS0O 

[0 0 4 7] *»WW*3<Z5**«-ei4, JBl % 

JB2<D*lt«^S*aiB«20^**fctt**ttoK 

ft, *Dm*3Sifl«20i: LTfflV^o : O «fc ? #;&Dil7K3S 

mmx±/i>&mi£irz>ztx\ mz&feiz-fe&nmm 
[oo4 8] m4<ommmt it, 

flc&£Ktf\ fta*«KB*K*tfcaH*:ift{l:#JE««^Bi!; 

4(Z)APtl7KSia«20co»ffijcKtte>ixr*5f9, HI 3 <£> 
B<0£*EC©*tt*:L-C^S o l3 4W#a?!kIMfc«21 



(8) M?6 -6 8 8 8 4 

r, is, m6&&xfm7 &&misxmw-tz> 0 
[0049] ztDMMM^^^xte, mMmi, mft* 
mnmm 3 , £ ximmm 2 a> & & 5 smtp q r d c « v 

(H 5 ictt* LTii^, Bf^WMtBI 3 0>RJCK*>1" 
LTfc 9, teo--tfcttl(t{t*|«2©*SJ:f9^i" 

sea* w- rv>5 0 *n js^ij r*ffl ^ 5 isa^mwwR 3 w:« 
100 /i o»Rt*fc <9 , *3-f*^«*nfcRjc£:tii*>i"^e> 

^ 5 o ^rn^p p r p 0 jxMstcstt 4 (Dmmmm izm l t *> 

20 ■fe/i'SrfltofcU *ffi"fe/uStc*D®*aiBtE20t?&*P*E 
««21i:-e«* Six* A Six, »!9igU»B 

£HT, H2©«*#22j&s««*ixS 0 
[0 0 5 0] *aaS«Sr^-rH5(c«:, ^MS^** 

[0 0 5 1 ] H6t:ti, [U5(7)^Pn^fe^-D, E, F, 
G. H-ClELfc*ix-t # ixo^fiia*r^-*-. ttSn-EiK«4 
coSf7^*t i: > *9 CIS Lfc 6 <@<^Rii?L^^^co 2 

J; 5^*€>t:*Dx.^:it23Sr (D^tt) 0C, 
*ia««21t:o^TP^{c (F^tl) ||; % RfbffJSffi 

JSW-Cfi, «-fe/uffiiSp«r«l:«^r«*[6](c«SL, «& 

5J:9(:Sia6 0 ^fc, *iiicfl:ii"rs?L4r±Tcoaga 
t:^:ix j eix3<B-fofot'tX, ±T^>Jlfl^to-&*:-tix-P 
ix«», »fb»l*5J:r^»*P*<otHAPi:L, i" 

50 [0 0 5 2] i5-7 (C^-T <t 5 S 



-8~ 



75 

mmmm4t. mc<m*&<D&m*tztemmtek*<D 

4*3j:O c *Dffl*ailB«204:«dc-r5o «*L*#*: 
2O<0««B*«»Eift« 4 5«t5i:UtJ:K 

[0053] mmm<Dmm(omm^^mntmitmm 
mm 4 1 jdD®*aia«2o t fc-mt * n/c^ D p D ^»*p* 

E«E«21^«"t-5ffi<D»*S:^L, (G^ffi) Htt, ft 
[0 0 5 4] rO*««(^H*S*^ffl*»«»^*5t^ 

6f@o?L^r^tt> cza^ftai*, 

[0055] :wi6^SMTU flWS-#ttJqj&SR 

ttbtix^^^KmtomtoHmG&ftmz* mfrttti^ 

W-***x.5fc*^»i!ii-5»»«26, rcr>$£fi|£Jfe9 
W-«tSfe«>©HS«27, »»«26*»^i-fc«>0^^ U 
:*-n y K28<t^— *-29^<b*5 0 s> K17te, 

^•J©«*f*«16i:aili«26S:JtiiLTffl^«27Jc:Hfi 



(9) M¥6-6 8 8 8 4 

76 

SSjtR26<ott>^^tt % y > y K28<7)^ ^gutc^ 

o^:*^«]6tLT*5 9, U ix — p y K280lHHsic 
/E£Tffl»fi26ri5»SH-5 B ^^ya-p^K28<Di£ 
tR27ftiJ(^tt#*?5SSti9fi-ft>btbT*5i9 , ^e-^-29iC^ 

[0 0 5 6] ^—^—29^(1, s</u*^~ — £fflv\ 
ata -eflfe*L-caHE-r5o jg»ltm#/3E0> 1 ata 

nrt^5«Jiff22<ort£Ett, e»£ £^±#1-60 r 

3 arc, rtEE±#»Sr*l«U"C««>f+*35S*Jc--^jc:ft 
5 «fc Jl»«26*r8iaflcftj^a£ffi-rs ! K*^fc-6o - 

»^M30{ci^*9 , r^ff-^^S<5v^Tg»j«26<D^^ 

[0 0 5 7] g7^1tMt LT, ^6CO^^iJ<t[^C 

/U"C»tt*26S:a»«:«|Jc:aEffi**-5 «fc 5 Lt t> «t 
v\, «ffi*St-ltt^*«#22©rtJE±#^KJ|*« 
3»-rs«t5tc, «*2lO t f»J»5Sll30S:S3EL, £?>K:» 
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